[Hypoxia combined with TNF-α induces apoptosis of cultured human pulmonary microvascular endothelial cells via activation of the STAT3 rather than ERK1/2 signaling pathway].
Objective To explore the effect of combined hypoxia and tumor necrosis factor α (TNF-α) on the apoptosis of human pulmonary microvascular endothelial cells (HPMVECs) and the involved signaling pathway mechanism. Methods Some HPMVECs were treated with hypoxia within 6, 12, or 24 hours, and the other cells were treated with TNF-α at the concentrations of 10, 20, 50, or 100 ng/mL. Cell activity was determined by MTT assay in each group to determine the best combined stimulatory conditions. Under the optimal costimulatory condition, the activity of caspase-3 was detected by flow cytometry, annexin V-FITC/PI double staining combined with flow cytometry was used to detect the apoptosis, Western blotting was performed to test the level of phosphorylated signal transducer and activator of transcription 3 (pSTAT3) and phosphorylated extracellular signal-regulated kinase 1/2 (pERK1/2). Results The cell activity was the lowest in 24-hour hypoxia group and 100 ng/mL TNF-α group. Therefore, we confirmed the combination of hypoxia for 24 hours and 100 ng/mL TNF-α as the costimulatory conditions. The caspase-3 activity and apoptosis rate in the combined treatment group were higher, compared with the other groups. The expression of pSTAT3, rather than pERK1/2, increased in the combined treatment group, compared with the control group. Moreover, the STAT3 inhibitor S3I-201 reduced the apoptosis rate in the combined treatment group. Conclusion Combined hypoxia and TNF-α could promote HPMVEC apoptosis by activating STAT3 rather than ERK1/2.